Introduction {#section1-2151458518756190}
============

Continuous catheter blocks have long been used for postoperative pain control following total knee arthroplasty (TKA). For almost 2 decades, continuous femoral nerve blocks (FNBs) have been an effective adjunct for postoperative pain control following TKA. The FNB provides satisfactory pain control during TKA but also causes quadriceps weakness, which delays physical therapy and places patients at risk of falling. As an alternative, adductor canal blocks (ACBs) have been shown to provide adequate analgesia following TKA by primarily blocking the saphenous nerve.^[@bibr1-2151458518756190][@bibr2-2151458518756190]--[@bibr3-2151458518756190]^ This preserved quadriceps strength afforded by the ACB when compared to the FNB has been supported in multiple studies.^[@bibr4-2151458518756190][@bibr5-2151458518756190]--[@bibr6-2151458518756190]^ Thus, the continuous ACB has been gaining favor as the preferred method of pain control.^[@bibr7-2151458518756190],[@bibr8-2151458518756190]^ A superior inpatient rehabilitation course^[@bibr9-2151458518756190][@bibr10-2151458518756190]--[@bibr11-2151458518756190]^ with the ACB has also been documented by multiple studies, in terms of earlier ambulation^[@bibr12-2151458518756190],[@bibr13-2151458518756190]^ with increased ambulation distances^[@bibr14-2151458518756190][@bibr15-2151458518756190]--[@bibr16-2151458518756190]^ and decreased fall risk,^[@bibr16-2151458518756190],[@bibr17-2151458518756190]^ during the inpatient stay while the catheter is in place.

However, the clinical advantages of ACB compared to FNB after catheter removal have not been explored. Therefore, the primary objective of this study was to determine whether any quadriceps strength or range of motion (ROM) advantage remained in the ACB group following catheter removal during the subacute postoperative period. The secondary objective was to examine whether any functional advantages were evident between the groups in the subacute postoperative period by assessing patient-oriented outcomes and clinical knee scores.

Methods {#section2-2151458518756190}
=======

Participants {#section3-2151458518756190}
------------

The study demographic included patients with osteoarthritis (OA) who received a primary TKA and a continuous nerve catheter (FNB or ACB) for pain control. Exclusion criteria were as follows: revision TKA, TKA for a diagnosis other than OA, or absence of a continuous nerve catheter as part of the patient's pain control regimen.

Study Design and Statistical Analysis {#section4-2151458518756190}
-------------------------------------

A retrospective study was conducted on 246 consecutive primary TKAs (221 patients) performed by a single surgeon in a single institution between July 2013 and August 2015. A continuous FNB was used on all TKA cases in the study from July 23, 2013, to August 12, 2014, for postoperative pain control. From August 18, 2014, through August 3, 2015, all TKAs included in the study received a continuous ACB. This change from postoperative continuous FNB to continuous ACB nerve block was the only change made to the TKA protocol during this time period.

The primary objective of this study was to determine whether any quadriceps strength or ROM advantage remained in the ACB group following catheter removal during the subacute postoperative period. The cases were separated into 2 groups based on the type of continuous catheter blocks they received following surgery: (1) femoral nerve block group (FNBG; n = 104) or (2) adductor canal block group (ACBG; n = 142) with ropivacaine. Manual muscle tests (MMTs; 0-5 scale) of the quadriceps and passive ROM were assessed at 3 time periods (hospital discharge \[HD\], 1-2 weeks, 1 month after surgery). The MMT values obtained were separated into 2 groupings based on antigravity strength (\[0, 1, 2\] = less than antigravity strength vs \[3, 4, 5\] = antigravity strength or greater). This was done in order to increase power for analysis and to make the MMT measure more objective. The ROM testing was conducted with a goniometer. Both MMT and ROM assessments were conducted by the operating physician. The MMT measurements were assessed with Pearson χ^2^/Fisher exact tests (categorical variables). Fisher exact test was utilized for the definitive analysis of the manual muscle testing data as this data set called for a 2 × 2 contingency table (2 groups tested with 2 possible outcomes) and represents a more accurate statistical tool under these circumstances. The ROM measurements were assessed with independent *t* tests (continuous variables).

The secondary objective was to examine whether any functional advantages were evident between the groups in the subacute postoperative period by assessing patient-oriented outcomes and clinical knee scores. These variables were assessed postoperatively at 3 and 6 months after surgery. The following patient-oriented outcomes were assessed: pain intensity and frequency as measured by a visual analog scale (VAS, range 0-10), Quality of Well-Being 7 total score, Short Form 36 (SF-36) physical function, role physical, bodily pain, general health, vitality, social functioning, role emotional, mental health, physical component summary, and mental component summary scores and Western Ontario and McMaster Universities Arthritis Index (WOMAC) scores (function, pain, stiffness, and total). The following clinical knee measures were assessed: Hospital for Special Surgery (HSS) knee score and Knee Society knee/function scores. These same variables, with the addition of knee active and passive flexion, were also assessed preoperatively to look for any differences between the groups at baseline. Independent *t* tests were utilized for these comparisons.

Demographics and baseline patient characteristics were recorded for all cases in the study. The values included the following: age, gender (male vs female), race (white vs black), ethnicity (Hispanic vs non-Hispanic), body mass index (kg/m^2^), Charlson comorbidity index, American Society of Anesthesiologists classification, and chronic opiate prescription (yes or no). Pearson χ^2^ tests and Fisher exact tests were calculated for categorical variables, while independent *t* tests were used for all continuous variables. Pearson χ^2^, Fisher exact, and independent *t* tests were used to assess significant differences in demographics and baseline patient characteristics. Patient-oriented outcomes and clinical knee measures were compared between both groups using independent *t* tests. An α was set at .05.

Results {#section5-2151458518756190}
=======

Demographics and baseline variables were not found significantly different between the 2 groups. No attribute or variable was associated with having an ACB or FNB. Consequently, no covariates were used going forward ([Tables 1](#table1-2151458518756190){ref-type="table"} and [2](#table2-2151458518756190){ref-type="table"}).

###### 

Preoperative Demographics (Categorical Variables): Pearson χ^2^/Fisher Exact Tests.^a^

![](10.1177_2151458518756190-table1)

  Variable       FNBG, Group 1     ACBG, Group 2     *P* Value, Pearson χ^2^   *P* Value, Fisher Exact
  -------------- ----------------- ----------------- ------------------------- -------------------------
  Gender                                                                       
   Female        38.6% (68/176)    61.4% (108/176)   .150                      .175
   Male          49.2% (30/61)     50.8% (31/61)                               
  Race                                                                         
   Black         20.0% (1/5)       80.0% (4/5)       .308                      .400
   White         42.7% (103/241)   57.3% (138/241)                             
  Ethnicity                                                                    
   Non-Spanish   44.0% (11/25)     56.0% (14/25)     .834                      .834
   Hispanic      41.8% (92/220)    58.2% (128/220)                             
  ASA grade                                                                    
   I             50.0% (1/2)       50.0% (1/2)       .700                      ^b^
   II            45.8% (33/72)     54.2% (39/72)                               
   III           40.2% (68/169)    59.8% (101/169)                             
   IV            0.0% (0/1)        100.0% (1/1)                                
  Opiates                                                                      
   Yes           42.9% (15/35)     57.1% (20/35)     .940                      1.000
   No            42.2% (89/211)    57.8% (122/211)                             

Abbreviations: ACBG, adductor canal block group; FNBG, femoral nerve block group; ASA, American Society of Anesthesiologists.

^a^Fisher exact values were only calculated and utilized for 2 × 2 contingency tables.

^b^Cannot be computed.

###### 

Preoperative Demographics (Continuous Variables): Independent Samples Test.

![](10.1177_2151458518756190-table2)

  Variable       N Value        FNBG Mean ± SEM, Group 1   ACBG Mean ± SEM, Group 2   *P* Value
  -------------- -------------- -------------------------- -------------------------- -----------
  Age            Group 1: 104   72.28 ± 0.78               73.21 ± 0.55               .314
  Group 2: 141                                                                        
  BMI            Group 1: 104   31.47 ± 0.57               30.58 ± 0.46               .222
  Group 2: 141                                                                        
  Charlson       Group 1: 104   0.78 ± 0.09                0.75 ± 0.08                .787
  Group 2: 142                                                                        

Abbreviations: ACBG, adductor canal block group; BMI, body mass index; FNBG, femoral nerve block group; SEM, standard error of the mean.

The following preoperative patient-oriented outcomes and clinical knee scores assessed with independent *t* tests were found to yield statistically significant values: VAS--pain frequency; SF-36 bodily pain, vitality, social functioning, and role emotional; Knee Society function score; and WOMAC stiffness and total ([Table 3](#table3-2151458518756190){ref-type="table"}).

###### 

Group Statistics at Surgery Presentation (Preoperative; Continuous Variables): Independent Samples Test.

![](10.1177_2151458518756190-table3)

  Variable                           N Value         FNBG Mean ± SEM, Group 1   ACBG Mean ± SEM, Group 2   *P* Value
  ---------------------------------- --------------- -------------------------- -------------------------- ------------
  Q1 (VAS---pain intensity)          Group 1 = 104   7.89 ± 0.19                8.28 ± 0.17                .1
  Group 2 = 141                                                                                            
  Q2 (VAS---pain frequency)          Group 1 = 104   8.31 ± 0.23                9.25 ± 0.16                **.001**
  Group 2 = 141                                                                                            
  QWB total score                    Group 1 = 104   0.513 ± 0.003              0.515 ± 0.003              .7
  Group 2 = 141                                                                                            
  SF-36 physical function Score      Group 1 = 104   15.67 ± 1.31               16.76 ± 1.43               .5
  Group 2 = 142                                                                                            
  SF-36 role, physical score         Group 1 = 104   3.85 ± 1.66                2.46 ± 1.13                .4
  Group 2 = 142                                                                                            
  SF-36 bodily pain score            Group 1 =104    25.46 ± 1.95               31.58 ± 1.41               **.010**
  Group 2 = 142                                                                                            
  SF-36 general health score         Group 1 = 103   77.49 ± 1.67               74.00 ± 1.64               .1
  Group 2 = 142                                                                                            
  SF-36 vitality score               Group 1 = 104   68.94 ± 2.11               63.56 ± 1.66               **.044**
  Group 2 = 142                                                                                            
  SF-36 social functioning score     Group 1 = 104   37.74 ± 2.89               29.83 ± 1.58               **.017**
  Group 2 = 142                                                                                            
  SF-36 role, emotional score        Group 1 = 104   76.60 ± 4.07               93.89 ± 1.87               **\<.001**
  Group 2 = 142                                                                                            
  SF-36 mental health score          Group 1 = 104   73.96 ± 2.06               73.49 ± 1.73               .8
  Group 2 = 142                                                                                            
  SF-36 physical component summary   Group 1 = 103   23.71 ± 0.6                23.24 ± 0.5                .5
  Group 2 = 142                                                                                            
  SF-36 mental component summary     Group 1 = 103   56.18 ± 1.25               56.56 ± 0.72               .7
  Group 2 = 142                                                                                            
  Knee active flexion                Group 1 = 102   107.40 ± 1.28              104.63 ± 0.92              .07
  Group 2 =119                                                                                             
  Knee passive flexion               Group 1 = 102   111.99 ± 1.29              109.97 ± 0.91              .1
  Group 2 = 119                                                                                            
  HSS knee score                     Group 1 = 101   55.19 ± 1.04               56.82 ± 1.02               .2
  Group 2 = 122                                                                                            
  Knee society knee score            Group 1 = 101   36.42 ± 1.96               34.96 ± 1.81               .5
  Group 2 = 122                                                                                            
  Knee society function score        Group 1 = 104   35.77 ± 1.89               40.86 ± 1.53               **.038**
  Group 2 = 128                                                                                            
  WOMAC (score function)             Group 1 = 104   41.91 ± 1.35               44.51 ± 0.92               .1
  Group 2 = 140                                                                                            
  WOMAC (score pain)                 Group 1 = 104   11.97 ± 0.37               12.34 ± 0.29               .4
  Group 2 = 140                                                                                            
  WOMAC (score stiffness)            Group 1 = 103   2.65 ± 0.22                4.58 ± 0.17                **\<.001**
  Group 2 = 140                                                                                            
  WOMAC (score total)                Group 1 = 103   56.52 ± 1.74               61.43 ± 1.28               **.024**
  Group 2 = 140                                                                                            

Abbreviations: ACBG, adductor canal block group; FNBG, femoral nerve block group; HSS, Hospital for Special Surgery; QWA, Quality of Well-Being score; SF-36, Short Form 36 score; SEM, standard error of the mean; VAS, visual analog scale; WOMAC, Western Ontario and McMaster University Arthritis Index Score; The bold values represent statically significant values between preoperative measurements in the two groups.

These comparisons revealed superior preoperative scores for those patients who would later receive an FNB (group 1) with regard to VAS--pain frequency; SF-36 vitality and social functioning scores; and WOMAC stiffness and total. Superior preoperative scores for those who would later receive an ACB (group 2) were found with regard to SF-36 bodily pain and role emotional scores and Knee Society knee score. Despite statistically significant differences in the aforementioned variables between both groups at baseline, no group had a clear superiority in outcomes.

The MMTs (0-5 scale) of the quadriceps and passive ROM were compared between the FNBG and ACBG postoperatively at 3 time periods (HD, 1-2 weeks, 1 month). After removal of the continuous blocks at HD, 63.6% of the FNB group had an MMT less than 3 and 36.4% had an MMT of 3 or greater. Conversely, 46% of ACB cases had an MMT less than 3 at HD and 54% had an MMT of 3 or greater at HD. Despite this trend toward a greater preserved quadriceps strength measurement in the ACB group at HD, Fisher exact test assessing the 2 blocks at HD did not yield a statistically significant difference (*P* = .051). The χ^2^, Fisher exact, and independent *t* tests performed to compare all other postoperative variables at all tested time periods did not show associations ([Tables 4](#table4-2151458518756190){ref-type="table"}[](#table5-2151458518756190){ref-type="table"}[](#table6-2151458518756190){ref-type="table"} through [Table 7](#table7-2151458518756190){ref-type="table"}).

###### 

Postoperative Knee Extension Strength With MMT (Hospital Discharge, 1- to 2-Week Follow-Up, 1-Month Follow-Up; Categorical Variables): Pearson Chi-Square/Fisher Exact Tests.^a^

![](10.1177_2151458518756190-table4)

  Variable                                 MMT \<3          MMT ≥3             *P* Value, Pearson Chi-Square   *P* Value, Fisher Exact Test   
  ---------------------------------------- ---------------- ------------------ ------------------------------- ------------------------------ ------
  MMT extension (hospital discharge)       FNBG (group 1)   63.6% (56/88)      36.4% (32/88)                   .044                           .051
  ACBG (group 2)                           46.0% (23/50)    54.0% (27/50)                                                                     
  MMT extension (1- to 2-week follow-up)   FNBG (group 1)   1.1% (1/88)        98.9% (87/88)                   .214                           .395
  ACBG (group 2)                           0.0% (0/135)     100.0% (135/135)                                                                  
  MMT extension (1-month follow-up)        FNBG (group 1)   0.0% (0/92)        100.0% (92/92)                  ^b^                            ^b^
  ACBG (group 2)                           0.0% (0/125)     100.0% (125/125)                                                                  

Abbreviations: ACBG, adductor canal block group; FNBG, femoral nerve block group; MMT, manual muscle test.

^a^No statistics computed because values are constants.

^b^Cannot be computed.

###### 

Postoperative Knee Passive Range of Motion (Hospital Discharge, 1- to 2-Week Follow-Up, 1-Month Follow-Up; Continuous Variables): Independent Samples Test.

![](10.1177_2151458518756190-table5)

  Variable                                 N Value         FNBG Mean ± SEM, Group 1   ACBG Mean ± SEM, Group 2   *P* Value
  ---------------------------------------- --------------- -------------------------- -------------------------- -----------
  ROM extension (hospital discharge)       Group 1 = 83    4.40 ± 0.49                3.21 ± 0.37                .054
  Group 2 = 39                                                                                                   
  ROM flexion (hospital discharge)         Group 1 = 84    94.69 ± 1.14               94.79 ± 0.99               .945
  Group 2 = 39                                                                                                   
  ROM extension (1- to 2-week follow-up)   Group 1 = 95    5.43 ± 0.650               5.81 ± 0.486               .639
  Group 2 = 139                                                                                                  
  ROM flexion (1- to 2-week follow-up)     Group 1 = 95    90.05 ± 0.949              90.09 ± 0.771              .978
  Group 2 = 139                                                                                                  
  ROM extension (1-month follow-up)        Group 1 = 102   4.51 ± 0.689               3.40 ± 0.420               .153
  Group 2 = 131                                                                                                  
  ROM flexion (1-month follow-up)          Group 1 = 102   99.70 ± 1.078              99.55 ± 0.846              .914
  Group 2 = 131                                                                                                  

Abbreviations: ACBG, adductor canal block group; FNBG, femoral nerve block group; ROM, range of motion; SEM, standard error of the mean.

###### 

Postoperative Patient-Oriented Outcomes and Clinical Knee Scores (3 Months Postoperatively; Continuous Variables): Independent Samples Test.

![](10.1177_2151458518756190-table6)

  Variable                           N Value        FNBG Mean ± SEM, Group 1   ACBG Mean ± SEM, Group 2   *P* Value
  ---------------------------------- -------------- -------------------------- -------------------------- -----------
  Q1 (VAS---pain intensity)          Group 1 = 70   0.79 ± 0.242               1.28 ± 0.270               .175
  Group 2 = 86                                                                                            
  Q2 (VAS---pain frequency)          Group 1 = 70   0.74 ± 0.255               1.44 ± 0.311               .084
  Group 2 = 86                                                                                            
  QWB total score                    Group 1 = 4    0.673 ± 0.0598             0.626 ± 0.031              .485
  Group 2 = 5                                                                                             
  SF-36 physical function score      Group 1 = 4    42.50 ± 8.292              44.00 ± 7.649              .898
  Group 2 = 5                                                                                             
  SF-36 role, physical score         Group 1 = 4    100.00 ± 0.000             90.00 ± 10.000             .407
  Group 2 = 5                                                                                             
  SF-36 bodily pain score            Group 1 = 4    66.50 ± 13.131             70.00 ± 9.094              .827
  Group 2 = 5                                                                                             
  SF-36 general health score         Group 1 = 4    77.25 ± 5.186              68.40 ± 1.435              .110
  Group 2 = 5                                                                                             
  SF-36 vitality score               Group 1 = 4    75.00 ± 6.770              62.00 ± 6.819              .224
  Group 2 = 5                                                                                             
  SF-36 social functioning score     Group 1 = 4    84.50 ± 9.278              75.20 ± 6.756              .433
  Group 2 = 5                                                                                             
  SF-36 role, emotional score        Group 1 = 4    100.00 ± 0.000             100.00 ± 0.000             ^a^
  Group 2 = 5                                                                                             
  SF-36 mental health score          Group 1 = 4    77.00 ± 5.000              64.80 ± 10.229             .358
  Group 2 = 5                                                                                             
  SF-36 physical component summary   Group 1 = 4    42.75 ± 3.326              42.60 ± 2.112              .969
  Group 2 = 5                                                                                             
  SF-36 mental component summary     Group 1 = 4    58.50 ± 3.841              53.00 ± 2.550              .256
  Group 2 = 5                                                                                             
  HSS knee score                     Group 1 = 74   85.55 ± 1.087              84.89 ± 1.066              .666
  Group 2 = 85                                                                                            
  Knee society knee score            Group 1 = 74   86.09 ± 1.566              84.00 ± 1.400              .319
  Group 2 = 85                                                                                            
  Knee society function score        Group 1 = 74   59.80 ± 2.476              54.88 ± 2.432              .161
  Group 2 = 85                                                                                            
  WOMAC (score function)             Group 1 = 4    5.75 ± 3.750               4.80 ± 1.241               .798
  Group 2 = 5                                                                                             
  WOMAC (score pain)                 Group 1 = 4    0.75 ± 0.750               1.20 ± 0.735               .685
  Group 2 = 5                                                                                             
  WOMAC (score stiffness)            Group 1 = 4    0.50 ± 0.500               0.00 ± 0.000               .391
  Group 2 = 5                                                                                             
  WOMAC (score total)                Group 1 = 4    7.00 ± 5.000               6.00 ± 1.924               .844
  Group 2 = 5                                                                                             

Abbreviations: ACBG, adductor canal block group; FNBG, femoral nerve block group; HSS, Hospital for Special Surgery; QWA, Quality of Well-Being score; SEM, standard error of the mean; SF-36, Short Form 36 score; VAS, visual analog scale; WOMAC, Western Ontario and McMaster University Arthritis Index Score.

^a^Cannot be computed.

###### 

Postoperative Patient-Oriented Outcomes and Clinical Knee Scores (6 Months Postoperatively; Continuous Variables): Independent Samples Test.
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  Variable                           N Value        FNBG Mean ± SEM, Group 1   ACBG Mean ± SEM, Group 2   *P* Value
  ---------------------------------- -------------- -------------------------- -------------------------- -----------
  Q1 (VAS---pain intensity)          Group 1 = 63   0.81 ± 0.255               1.25 ± 0.399               .355
  Group 2 = 48                                                                                            
  Q2 (VAS---pain frequency)          Group 1 = 63   0.89 ± 0.290               1.29 ± 0.438               .428
  Group 2 = 48                                                                                            
  QWB total score                    Group 1 = 23   0.611 ± 0.023              0.630 ± 0.015              .484
  Group 2 = 46                                                                                            
  SF-36 physical function score      Group 1 = 23   44.78 ± 2.767              47.61 ± 1.921              .402
  Group 2 = 46                                                                                            
  SF-36 role, physical score         Group 1 = 23   82.61 ± 5.972              90.22 ± 3.684              .260
  Group 2 = 46                                                                                            
  SF-36 bodily pain score            Group 1 = 23   59.09 ± 3.872              55.80 ± 2.477              .463
  Group 2 = 46                                                                                            
  SF-36 general health score         Group 1 = 23   70.78 ± 0.677              70.61 ± 0.629              .864
  Group 2 = 46                                                                                            
  SF-36 vitality score               Group 1 = 23   66.30 ± 0.468              66.52 ± 0.599              .812
  Group 2 = 46                                                                                            
  SF-36 social functioning score     Group 1 = 23   70.43 ± 2.651              68.59 ± 1.741              .552
  Group 2 = 46                                                                                            
  SF-36 role, emotional score        Group 1 = 23   100.00 ± 0.000             97.83 ± 2.174              .484
  Group 2 = 46                                                                                            
  SF-36 mental health score          Group 1 = 23   72.87 ± 0.352              72.43 ± 0.516              .576
  Group 2 = 46                                                                                            
  SF-36 physical component summary   Group 1 = 23   39.57 ± 1.355              40.70 ± 0.806              .450
  Group 2 = 46                                                                                            
  SF-36 mental component summary     Group 1 = 23   55.30 ± 0.455              54.46 ± 0.330              .140
  Group 2 = 46                                                                                            
  HSS knee score                     Group 1 = 65   87.05 ± 0.991              86.04 ± 1.565              .589
  Group 2 = 48                                                                                            
  Knee society knee score            Group 1 = 65   86.45 ± 1.857              84.65 ± 2.386              .547
  Group 2 = 48                                                                                            
  Knee society function score        Group 1 = 65   57.92 ± 2.402              63.23 ± 3.297              .197
  Group 2 = 48                                                                                            
  WOMAC (score function)             Group 1 = 23   4.30 ± 0.670               5.52 ± 1.436               .563
  Group 2 = 46                                                                                            
  WOMAC (score pain)                 Group 1 = 23   0.61 ± 0.196               0.46 ± 0.111               .469
  Group 2 = 46                                                                                            
  WOMAC (score stiffness)            Group 1 = 23   0.04 ± 0.043               0.17 ± 0.174               .602
  Group 2 = 46                                                                                            
  WOMAC (score total)                Group 1 = 23   4.96 ± 0.881               6.15 ± 1.618               .617
  Group 2 = 46                                                                                            

Abbreviations: ACBG, adductor canal block group; FNBG, femoral nerve block group; HSS, Hospital for Special Surgery; QWA, Quality of Well-Being score; SEM, standard error of the mean; SF-36, Short Form 36 score; VAS, visual analog scale; WOMAC, Western Ontario and McMaster University Arthritis Index Score.

Discussion {#section6-2151458518756190}
==========

This study sought to evaluate the impact of ACB versus FNB on the rehabilitation course of TKA cases and whether any advantage observed during the utilization of the catheter translated into functional benefits following removal of the catheter up to 6 months after surgery. The primary objective was to determine whether any quadriceps strength or knee ROM advantage remained in the ACB group in the short term following block removal. The secondary objective was to examine whether any functional advantages were evident in the subacute postoperative period with regard to patient-oriented outcomes and clinical knee scores. The main findings established in this study were as follows: (1) there was no superior quadriceps strength observed in the immediate short term (after catheter removal) associated with receiving an ACB when compared to receiving an FNB; (2) there is no statistically significant difference in the short term with regard to ROM of the operated knees between the 2 block groups; and (3) there are no functional advantages evident between the 2 groups postoperatively with regard to patient-oriented outcomes and clinical knee scores up to 6 months after surgery.

The finding of superior quadriceps strength afforded by the ACB, while the catheter is in place, during inpatient rehabilitation has been previously demonstrated by multiple studies.^[@bibr4-2151458518756190][@bibr5-2151458518756190]--[@bibr6-2151458518756190]^ The preserved strength has been documented to translate into superior inpatient rehabilitation with earlier ambulation,^[@bibr12-2151458518756190],[@bibr13-2151458518756190]^ increased ambulation distances,^[@bibr14-2151458518756190][@bibr15-2151458518756190]--[@bibr16-2151458518756190]^ and a 70% reduction in fall risk.^[@bibr16-2151458518756190],[@bibr17-2151458518756190]^ Patients who receive ACB have also been noted to experience an equal level of pain control satisfaction with no increase in opioid consumption when compared to patients who receive FNB.^[@bibr17-2151458518756190]^ The findings of this study provide new evidence about the rehabilitation course in ACB cases following catheter removal. Despite the established inpatient benefits afforded by the ACB, the data of this study suggest that patients do not continue to experience greater quadriceps strength beyond their inpatient stay after the continuous block is removed. This lack of preserved advantage in the ACB group may be due to the short time period of the inpatient rehabilitation course (with a mean value of 3.62 days in this study). The superior inpatient rehabilitation course in the continuous ACB group, in terms of earlier ambulation and preserved quadriceps strength, is likely not long enough to translate into any maintained benefit immediately following catheter removal.

However, 54% of ACB cases had an MMT of 3 or greater at HD compared to 36.4% of FNB cases with an MMT of 3 or greater at HD. This trend toward greater strength in the ACB group in the immediate short term warrants further investigation with a prospective study and more objective strength measurements. If any strength difference were to exist following the ACB removal, it would be expected to be found in the short term given the short duration of the inpatient rehabilitation course. This equivocal testing time period in this study requires further investigation as it carries implications for patient safety. A patient being discharged from the hospital with greater quadriceps strength is presumably being discharged in a more functional and safer condition. If any significant difference does indeed exist at this point, it may later prove to result in less postoperative falls and complications following HD as well as a sooner return to an optimal functional status. Such evidence would provide an additional nod for the choice of an ACB over an FNB for postoperative pain control following TKA.

In addition to its retrospective nature (level 3 evidence), this study has multiple limitations. First, a standardized time interval between removal of the catheter and measurement of quadriceps strength at HD was not documented in the data used for this study. Second, MMTs (0-5 scale) were used to measure quadriceps strength. A value of 3 (representing antigravity strength) was used as a cutoff value in order to make this measurement more objective. Ideally, a follow-up study would use a dynamometer to objectively measure postoperative strength. Additionally, a follow-up study would measure postoperative quadriceps strength while the catheter is in place as well as beyond removal. Finally, other tests should be considered to monitor function and safety in addition to quadriceps strength. Such tests might include the Timed Up and Go (TUG) test as well as the determination of the rate of postoperative falls throughout the study.

In conclusion, despite numerous studies documenting strength and clinical advantages of continuous ACB while they are in place, data from this study suggest that patients who receive a continuous ACB do not demonstrate a statistically significant greater quadriceps strength after its removal. They also do not appear to have superior functional outcomes after catheter removal otherwise, as demonstrated by lack of differences in knee ROM, patient-oriented outcomes, or clinical knee scores up to 6 months after surgery. Thus, the advantages afforded by continuous ACB in comparison with continuous FNB appear to be limited to the time period while they are in place and actively providing analgesia. However, the trend toward a significant strength advantage in the ACB group after removal of the catheter at HD provides enough equivocal evidence to warrant further investigation on this topic with follow-up studies. A prospective randomized controlled trial is suggested.
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